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IN recent years there has been considerable debate
in the literature on economic stabilization and in pol-
icy discussions regarding the ability of monetary au-
thorities to achieve a desired growth of nominal
income by controlling the growth of the money stock.
This debate concerns the predictability of the re-
sponse of the growth of income to a change in the
growth of money. A frequently cited piece of evidence
in support of the view that this response is not very
predictable has been observed movements in the in-
come velocity of money — nominal income divided
by the money stock.
This use of income velocity is based on a common
postulate in monetary theory that holders of money
balances desire, at a given point in time, a certain
ratio of money to income and equilibrium income
velocity is the inverse of this desired ratio. As such,
velocity changes are postulated to depend on those
economic and other factors influencing desired money
balances. A common practice is to use observed veloc-
ity as a proxy for the demand for money. A change in
observed velocity is interpreted as an opposite change
in desired money balances relative to income.
Many analysts make monetary policy recommenda-
tions to achieve desired growth in income in terms of
a planned growth of money relative to predicted
movements in velocity. In simple form, a percent
change in nominal income (%AY~)is defined as the
percent change in the nominal money stock (%~M~)
plus the percent change in velocity (%AV~).
%AY, = %AMt + %AV1.
According to this identity, there is a predictable re-
sponse of income to a change in money if the percent
change in velocity is constant, or if the percent change
in velocity is variable, but predictable.
Based on observed movements in velocity, econo-
mists have reached vastly different conclusions re-
garding the predictability of the response of income
to a change in the money stock. For example, Milton
Friedman and Anna Schwartz, in their study of the
monetary history of the United States from 1867 to
1960, concluded that’
‘Milton Friedman and Anna Jacobson Schwartz, A Monetary
History of the United States, 1867-1960 (Princeton, New
Jersey: Princeton University Press), 1963, p. 679.
The velocity of money, which reflects the money-
holding propensities of the community, offers
another example of the stability of basic monetary
relations.
They also concluded that
Changes in the behavior of the money stock have
been closely associated with changes in economic
activity, money income, and prices.2
Other analysts have argued that the income velocity
of money is sovariable and unpredictable that changes
in the money stock are not useful as an indicator of
the thrust of monetary policy actions. Still others have
emphasized the observed procyclical behavior of ve-
locity and have argued that both the changes in the
stock of money and its velocity must be watched. In
reviewing the observed movements of velocity follow-
ing the recession of 1969-70, Arthur Burns pointed
out that they first appeared to have offset and then to
have reinforced the influence of money on income.
He concluded that
Occurrences such as this are very common because
the willingness to use the existing stock of money,
expressed in its rate of turnover, is a highly dynamic
force in economic life,1
He further concluded that
In short, what growth rate of the money supply is
appropriate at any given time cannot be detennined
simply by extrapolating past trends or by some pre-
conceived arithmetical standard,4
The purpose of this article is to identify the major
factors which influenced observed movements in
velocity in the United States during the period from
1955 to 1973. Identification of these factors and the
nature of their influence on observed movements in
velocity, provides a partial basis for evaluating the
evidence offered by some analysts that the response
of income to a change in the money stock is not
predictable.
First, observed movements in velocity in the period
1955 to 1973 are briefly discussed. Second, a model of
2
lbid., p. 676.
trArthur F. Burns, “Letter on Monetary Policy,” this Review
(November 1973), p. 17.
4
lbid., p. 18. His view is further elaborated in prepared
testimony presented before the Senate Banking Committee,
May 1, 1975.
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nominal income determination, which is used to iden-
tify the various influences on observed velocity, is
summarized. Third, implications of the model for ob-
served movements in velocity are given. The model
is then used to explain various observed movements
in velocity in the period under examination,
The results of this study lead to the conclusion that
observed movements in velocity, taken alone, provide
little useful evidence in the debate regarding the
predictability of the response of income to a change
in money. Another conclusion is that misunderstand-
ing of the factors causing changes in observed veloc-
ity, and the inability to observe changes in desired
money balances, could result in monetary policy ac-
tions which are unintentionally procyclieal. In other
words, the lack of reliable information regarding the
utilization of money balances suggests that the growth
in the stock of money should not be sharply expanded
or contracted as a result of observations or expecta-
tions regarding short-run fluctuations in the income
velocity of money.
There are three general kinds of observed move-
ments in velocity which have been cited as evidence
that the response of income to a change in the money
stock is not very predictable.°These are (1) quarter-
to-quarter movements, (2) movements lasting a few
quarters which appear to offset or reinforce the influ-
ence of a change in money on income, and (3) the
trend growth of velocity.
The most frequently employed measure of velocity
uses nominal GNP as the measure of nominal income
and defines money as currency and demand deposits
held by the nonbank pubhc (M,). Illustrations of
observed movements in this measure of velocity are
taken from the period 1955 to 1973.
On a quarterly basis, observed movements in veloc-
ity have been very volatile. For example, from 1955
to 1973 quarterly changes in observed velocity, omit-
ing quarters influenced by a major strike, varied be-
trFor a discussion of these movements in velocity and their
implications for monetary policy, see George Gary1 and Martin
B. Blyn, The Velocity of Money (New York: Federal Reserve
Bank of New York, 1969) pp. 78-94. Also, see Shennan J.
Maisel, Managing the Dollar (New York: W. W. Norton &
Company, Inc., 1973), pp. 273-276. For a more recent view,
see RED. Chase, “Velocity: Can It Be Ignored as a Mone-
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tween +12.5 and —5.6 percent, at annual rates (Chart
I). Over this span of years the average of these
changes in velocity, without regard to sign, was 3.9
percent.
Frequently, changes in the growth of observed
velocity have been in the opposite direction of changes
in money growth for a few quarters. At other times,
changes in the growth of observed velocity have been
in the same direction as changes in money growth.
The first case gives the appearance of offsetting the
influence of the change in money on income; the
second case gives the appearance of reinforcing this
influence.
Arthur Burns cited the recovery experience iron~
the recession of 1969-1970 as a case in point:
For example, the narrowly-defined money stock
— that is, demand deposits plus currency in public
circulation — grew by 5.7 percent between the
fourth quarter of 1969 and the fourth quarter of
1970. But the turnover of money declined during
that year, and the dollar value of GNP rose only 4.5
percent. In the following year, the growth rate of
the money supply increased to 6.9 percent, but the
turnover of money picked up briskly and the dollar
value of GNP accelerated to 9.3 percent. The move-
ment out of recession in 1970 into recovery in 1971
was thus closely related to the greater intensity in
the use of money.°
Observed velocity also exhibits trend movements
lasting over a period of many years. Abrupt changes
in the trend growth of observed velocity, however,
°Bumns,p. 17.
Chart ft





1955 1956 1951 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973
Lt Velocity computed using ONPicurrent dollors]/quortrrty oreroget of daly money stock. M
1
concept.
Shaded areo,rp,esr,fs the first two phoses of the wage. price co,t,ot period.
Page 10FEDERAL RESERVE SANK OF ST. LOUIS AUGUST 1975
£ hibit I
MPIRICAL FORM OF THE MODEL
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4
b ~1w, InYt b3Sinr~ b40 b502
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(2) SIn Y W(t) In Y~ 11 W(t) I Sin Z~
ci
(3) W (1 &)?t ~, in which 8 is the average ratio of
Vt import to Yd 1 tn sample period
(4) SlnV~ in? inM~
sin ~Yd 5yd change in the rate of ctfange in
spending by households and
bustnes firms for product
(measured by consumption
plus investment)
re ponse of spending by ho se-
holds and bus ness firms to
average rate of change in
technical fti iency of the
payment system.
5 n M5 rate of hange in nominal
money balances (measured b
demand deposIt and currency
4 held by he nonbank public)
w in V weighted sum o past rates of
change tn nominal income
(mea ured by nominal GNR).
he weight sum to unty
Sin r~ rat of ch nge in nominal
short term intetest rate (meas
ured by the 4-6 months corn
mer ial paper rate)
A nY~ rate a hange in nominal
income (measured by nominal
GNP)
em-one dummy Variable for
ma or str Ices One in 1959 II,
964-lV nd 1970-tv
D — zero-one dummy variable One
in quarter following a major
strike
C a random errorterm.
Sin Z1 rate o change in government
spending plu foreign spending
on dome tic product (measured
by National Income accounts
for to at government purchases
of goods and services plus
exports).
Sin V = rate of change in observed in-
come velocity (measured by
nominal GNP divided by nom
inal money balances).
have occurred. For example, observed velocity grew
at a 3.6 percent average annual rate from 1/1955 to
IV/1966, at a one percent annual rate to 1/1971, and
then at a 3,1 percent rate to IV/1973 (Chart II)!
A monetarymodel of nominal income determination
provides a basis for identifying the factors influencing
observed movements in income velocity. The theoret-
ical model is first summarized and then its em~iirical
form is presented. The model of nominal income de-
termination was developed in detail elsewhere,8 Em-
pirical tests did not reject the theoretical model as an
explanation of nominal income determination in the
period 1/1955 to IV/1973.
The model postulates that the change in the rate of
change in spending by households and business firms
for newly produced final goods and services from both
domestic and foreign sources responds over time to the
discrepancy between the rates of change in actual
and desired money balances. Also, the rate of change
in desired money balances is postulated to be posi-
tively related to the rate of change in perceived
nominal income, and negatively related to the rates
of change in the technical efficiency of the payments
system (defined as the average amount of money
balances technically required to conduct a given
volume of nominal money payments) and in the
short-term nominal interest rate.
Combining these postulates, the change in the rate
of change in spending by households and business
firms is positively related to the rates of change in
money balances, in the technical efficiency of the
payments system, and in the nominal short-term in-
terest rate; it is negatively related to the rate of
change in perceived income. The rate of change in
nominal income is equal to the weighted sum of the
7
For a discussion regarding their inability to explain by con-
ventional monetary theory the JV/1966 break in the trend of
observed velocity, see Phillip Cagan and Anna J. Schwartz., rates of change in spending by households and busi-
‘Has Growth of Money Substitutes Hindered Monetary
Policy?”, Jourpsal of Money, Credit, and Banking (May 1975), ness firms, in spending by all units of government for
pp. 142-143. product, and in foreign spending for domestic
8
Leonall C. Andersen, “A Mossetary Model of Nominal Income product.
Determination,” this Review (June 1975), pp. 9-19. For a
study of income velocity using a Keynesian type model, see
John M. Mason, “A Structural Study of Income Velocity tif Velocity is introduced into the model by an iden-
Circulation,” Journal of Finance (September 1974), pp. tity. The rate of change in observed velocity is equal
1077—86. Mason’s study yields results similar to many of those
in this article, to the rate of change in nominal income minus the
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Table I
Regression Results
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The parameters of the relationship which combines
the two postulates regarding behavior of households
and business firms are estimated by ordinary least-
squares, using quarterly data for the period 1/1955 to
IV/i973.°It is assumed that the technical efficiency
of the payments system increases, on average, at a
constant rate. The rate of change in perceived income
is treated as a weighted sum of past rates of change
in nominal income. The equations of the empirical
model are presented in Exhibit I, and the estimated
coefficients of equation (i) are listed in Table I,
Dynamic simulations of the model indicate the de-
gree to which it tracks observed velocity in the
sample period (Chart III). The root mean squared
error of the quarterly levels of simulated velocity is
1.57 percent.
°See Andersen, “A Monetary Model of Nominal Income De-
termination,” pp. 13-16, for specific details of development
of the empirical form of the model. Rates of change are ap-
pnoxiinated by first differences of natural logarithms of the
variables.
chart ill













1955 1956 1951 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1910 1971 1972 1913
1 Velocity computed using GNPlcurre,I dalla,sl /quarterly averages of daily mo’ey stack. C
1
concept.
Shaded area re prese,ts the test tea phases at the cage.price caet,al periad.
rate of change in nominal money balances, Observed
income velocity is thus a residual.
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The implications of the model for observed move-
ments in velocity are ascertained by dynamic simula-
tions. In these simulations, the partial equilibrium re-
sponse of the rate of change in income to changes in
the various exogenous variables is determined first,1°
Then, the velocity identity is used to determine the
partial equilibrium response of the rate of change in
observed velocity. Of special interest are the impact
and equilibrium elasticities of response, the time path,
and the length of time to achieve equilibrium.
Four simulation exercises are conducted. First, the
rate of change in observed velocity resulting only
from the average rate of change in the technical effi-
ciency of the payments system in the sample period
is simulated. The other three simulations measure the
partial equilibrium response of the rate of change in
observed velocity to maintained changes in the rate of
change in money, in government expenditures plus
exports, and in the short-term rate of interest. The
magnitudes of changes in these three variables are
drawn from the sample period. The elasticities of re-
sponse are reported in Table II, and the time paths
to equilibrium are shown in Charts IV—VI.
The simulation results are subject to two qualifica-
tions. No feed-back influences on the rate of change
in velocity through induced interest rate changes are
considered. Therefore, the following simulation results
are only for the direct (partial equilibrium) responses
of the rates of change in nominal income and observed
velocity to changes in the three exogenous variables.
10
Sirmee the model does not include an explanation of interest
rate determination, it is a partial eqnilibrinm model.
M=8%
I I I I
After the simulation results are presented, a qualita-
tive assessment is made regarding the impact of possi-
ble feed-back influences. A second qualification is that
the simulation results are only applicable to the expe-
rience within the sample period I/i955 to IV/i973.
The rate of change in observed velocity resulting
from only the average rate of change in the efficiency
of the payments system in the sample period is meas-
ured by simulating the model with the rates of
changes in the three exogenous variables set at zero.
This simulation indicates that nominal income, and
therefore, observed velocity, would have grown at a
4,i percent annual rate if there were zero rates of
change in money, in government spending plus ex-
ports, and in the short-term interest rate.
Two simulations of the direct response of the rate
of change in observed velocity to a maintained change
in the rate of change in money are performed, with
the rates of change in the other two exogenous vari-
ables set at zero. The first one simulates the equili-
brium rate of change with a 6 percent annual rate of
change in money. The second one increases the rate
of change in money from a 6 percent rate to an 8 per-
cent rate. The simulation results are presented in
Chart IV.
These simulations indicate that the equilibrium rate
of change of observed velocity decreases when there is
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The equilibrium elasticity of response is —0.38 (Table
II). This result comes from the fact that the estimated
elasticity of desired money balances with respect to
perceived income is greater than unity.11 In equilib-
rium, with zero rates of change in the other exogenous
variables, the annual rate of change in nominal in-
come is equal to 4.1 percent plus the annual rate of
change in money multiplied by the reciprocal of the
elasticity of desired money balances with respect to
perceived income. Since this elasticity is greater than
unity, an increase in the rate of change in money
produces a less than proportional change in the rate
of change in income. Since the rate of change in ob-
served velocity is defined as the, difference between
the rates of change in income and in money, the rate
of change in observed velocity, therefore, decreases.
The equilibrium rate of change in observed veloc-
ity for a maintained 6 percent annual rate of increase
in government spending plus exports, with changes in
the other two exogenous variables set at zero, is re-
ported in Chart V. The Chart also shows the results
when the rate of change in government spending plus
exports is reduced from a 6 percent rate of increase to
a 4 percent rate of decrease.
These simulations indicate that a change in the rate
of change in government spending plus exports exerts
a significant short-run impact on the rate of change in
observed velocity, but has no long-run effect (Table
II). This follows from the dynamic property of the
model in which an increase in the rate of change in
government spending plus exports initially increases
the rate of change in income and, hence, in observed
velocity. But, subsequently, the rate of change in de-
sired money balances increases, producing a decrease
in the rate of change in spending by households and
business firms. In equilibrium, the rate of change in
spending by households and business firms has been
reduced to the extent that the initial increase in the
llIbjd., p. 19. The estimated elasticity is 1.6. In equilibrium,




A hi Vt = 4.1 + (~- 1)5 hi Mc
The symbol “a” is the elasticity of desired money balances
with regard to perceived income. If a = 1, the usual assannp-
tion in monetary theory, there is no equilibrium response of
the growth of observed velocity to a change in the growth
of money, other factors held constant. If a < 1, there is a
positive response, and if a > 1, there is a negative response.
rate of change in nominal income has been completely
offset.12 Since there is no effect on the equilibrium
rate of change in income, there is also no effect on
observed velocity.
The equilibrium rate of change in observed veloc-
ity for a 3 percent annual rate of increase in the in-
terest rate, with changes in the other two exogenous
variables set at zero, is reported in Chart VI, The
Chart also shows the results when the rate of change
in the interest rate changes from the previous 3 per-
cent annual rate of increase to a 9 percent annual rate
of decrease.
These simulations indicate that the rate of change
in obse-ved velocity is little influenced by a main-
tained change in the rate of change in the interest
rate, unless such changes are exceedingly large. The
equilibrium elasticity of response of observed velocity
to a change in the rate of change in the interest rate
is very small (Table II). This results from an exceed-
ingly small (.028) estimated elasticity of desired
money balances with respect to the interest rate.
The simulations in Charts IV and V are for the
direct (partial equilibrium) response of the rate of
change in observed velocity to changes in the rate of
change in money and in government spending plus
exports. The total response for each simulation would
also include the indirect response to induced changes
l2Jbjd p. 13.
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in the rate of change in the short-term interest rate, or
in the other variables previously treated as exogenous.
Though the model does not provide an estimate of
these indirect responses, a qualitative assessment of
some of them can be made. This section analyzes two
eases — an increase in the rate of change in money
and a decrease in the rate of change in government
spending.
There is a theory accepted by many economists that,
starting from dynamic equilibrium, a maintained in-
crease in the rate of change in money first decreases
the nominal interest rate which, according to the
model, increases the rate of change in desired money
balances and thereby reduces the rate of change in
nominal income. As a result, the rate of change in ob-
served velocity would be less than that initially attri-
buted to faster money growth in Chart IV, Then,
according to this theory, the faster growth of nominal
income increases the nominal interest rate during the
next few quarters, thereby reducing the rate of change
in desired money balances. This increases the rate of
change in nominal income growth, and, hence, of ob-
served velocity, above that reported in Chart IV.
Subsequently, both the actual rate of inflation and the
expected rate of inflation increase, which tends to in-
crease further the nominal interest rate. As a result,
there is an additional increase in the rate of change in
nonnnal income, and, therefore, the rate of change in
observed velocity will be greater than that reported
in Chart IV.
In equilibrium, when the expected rate of inflation
equals the actual rate, the nominal interest rate cc-
mains constant, the rate of change in nominal income
is constant, and, thus, the rate of change in observed
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velocity no longer changes. In the transition to the
new (lower) equilibrium growth rate of velocity, how-
ever, its rate of change is less than the initial response
indicated in the simulations (Chart IV) but is sub-
sequently higher for several quarters.
Since the rate of change in money and the interest
rate are held constant, the simulation of the direct
response of observed velocity to a decrease in the rate
of change in government spending implies that a
slower rate of change in government spending is
matched by reduced tax collections. In the case of a
reduction in the rate of change in government spend-
ing and no change in taxes, a government surplus
would be generated. If the surplus were used to re-
tire outstanding debt, the nominal interest rate would
decrease and the rate of change in nominal income,
and, hence, in observed velocity, would be smaller
than that reported in Chart Va slong as the nominal
interest rate decreases. If debt is not retired as a result
of the budget surplus, growth of money would be
reduced as government adds to its cash balances,
which are not included in the money stock. In this
case, growth of nominal income would be smaller
and, as a result, observed velocity growth would also
be smaller than that reported in Chart Va slong as
the surplus exists.
~l 51
The simulation results (partial equilibrium analysis)
indicate that in the sample period the “basic” trend
growth rate (a 4.1 percent annual rate) of nominal
income, and, therefore, observed velocity, is deter-
mined by the average long-run rate of increase in the
efficiency of the payments system. The observed trend
growth rate of velocity in the sample period is 4.1
percent (annual rate) minus 0.38 times the trend
growth ofmoney (annual rate) plus 0.07 times a main-
tained rate of change (annual rate) in the interest
rate. The trend rate of change in government spend-
ing plus exports has no direct influence on the trend
rate of change in nominal income and, consequently,
has no direct influence on the trend in observed
velocity.
Short-run changes in the rate of change in money,
in government spending plus exports, and in the
short-term interest rate exert a significant impact on
the short-run rate of change in nominal income and,
hence, in observed velocity. In addition, since it takes
about ten quarters to move from one equilibrium rate
of change to another, initial conditions in the form of
Page 15
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Chart VI
Response of Velocity Growth
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lagged rates of change in the three exogenous vari-
ables over the ten preceding quarters have an im-
portant influence on short-run changes in the rate of
change in observed velocity.
These short-run responses of the rate of change in
observed velocity result from two properties of the
model. The change in the rate of change in nominal
spending by households and business firms responds
over time to a discrepancy between the rates of
change in actual and desired money balances, and the
rate of change in perceived income responds to lagged
rates of change in nominal income,
~c~rix~ ~INF1 1~N i~sjni.; ~~fl~,i..HyEI)
~
The implications of the model are used to ascertain
the factors influencing observed movements in veloc-
ity in the 1955-73 period, Attention is focused on the
special instances of observed velocity movements
mentioned earlier in the article, which have been cited
by some analysts as evidence that the response of
income to a change in money is not very predictable.
A considerable part of the current-quarter variabil-
ity in the rate of change in observed velocity shown
in Chart I can be attributed to current-quarter
changes in the rates of change in money, in govern-
ment spending plus exports, and in the interest rate
that occurred in the sample period. Furthermore,
current-quarter variability in the rate of change in
observed velocity results from variability in the rates
of change in the three exogenous variables in previous
quarters.
The simulation exercises indicate that the changes
in the current-quarter rate of change in money result
in an opposite change in the current-quarter rate of
change in observed velocity (Chart IV). This result is
due to the property of the model that the rate of
change in nominal spending by households and busi-
ness firms responds only over time to a discrepancy
between the rates of change in actual and desired
money balances. For example, starting from equili-
brium, an increase in the rate of change in actual
money balances produces a positive discrepancy be-
tween the rates of change in actual and desired money
balances. As a resultthe current-quarter rate of change
in nominal spending by households and business firms
(and, hence, in nominal income) increases, but not by
as much as the increase in the rate of change in
Page 16
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money. Consequently, the current-quarter rate of
change in observed velocity decreases.
In addition, changes in the current-quarter rate of
change in government spending plus exports, or in the
interest rate, result directly in similar changes in the
current-quarter rate of change in nominal income and,
hence, in observed velocity (Charts V and VI). Thus,
with no change in the current-quarter rate of change
in money, a current-quarter decrease in the rate of
change in government spending plus exports, or in the
interest rate, would result in a decrease in the current-
quarter rate of change in observed velocity.
Also, two important properties of the model are
that the rate of change in desired money balances
responds to lagged rates of change in nominal income
and that the rate of change in spending by house-
holds and business firms responds over time to a dis-
crepancy between the rates of change in actual and
desired money balances. Consequently, even with no
current-quarter changes in any of the three exogenous
variables, the current-quarter rate of change in ob-
served velocity changes as long as the model is not in
equilibrium. In such a case, the current-quarter rate
of change in observed velocity reflects the response
of income to previous changes in the rates of change
in money, in government spending plus exports, and
in the interest rate.
It has been argued that changes in the rate of
change in observed velocity over a few quarters at
times offset the influence of a change in the rate of
change in money on income, and at other times aug-
ment this influence. The simulation results (Chart IV)
indicate that an increase in the rate of change in
money, maintained for two quarters, decreases the
rate of change in observed velocity markedly in the
contemporaneous quarter, giving the appearance of an
offsetting movement. Then, the rate of change in ob-
served velocity rises considerably in the next quarter,
giving the appearance of a reinforcing movement.
Moreover, a pronounced change in the rate of change
in money maintained over a few quarters tends to
change the rate of change in observed velocity in an
opposite direction (Chart IV). In addition, short-run
accelerations and decelerations in the rates of change
in government spending plus exports and in the inter-
est rate, or the occurrence of a major strike, also can
cause a growth of observed velocity which is opposite
to, or in the same direction as, the growth of money
(see Charts V and VI).FEDERAL RESERVE BANK OF ST. LOUIS AUGUST 1975
Consider the earlier analysis where it was alleged
that a decrease in observed velocity in 1970 offset the
influence of faster money growth on income in that
year, and that an increase in observed velocity aug-
mented its influence in 1971. These movements in ob-
served velocity, however, can be largely explained by
actual movements in money and by the occurrence of
a major strike at the end of 1970.
A sharp deceleration in money growth occurred in
1989, with money growing at a 2,3 percent annual rate
during the second half of that year, compared with a
7.7 percent average annual rate in 1967 and 1968. Such
a deceleration in money growth, according to the re-
sults of this study, would lead to an increase inveloc-
ity growth, which did happen in 1989 — observed
velocity grew 2.3 percent, compared with an increase
of 1.5 percent in 1968. Subsequently, money growth
increased sharply to a 5.7 percent annual rate during
1970 and there was an auto strike in the fourth quar-
ter; observed velocity decreased at a 1.2 percent an-
nual rate, a movement which is consistent with the
results of this study. Much of the observed accelera-
tion of velocity growth in 1971, measured from
IV/1970 to IV/1971, which appeared to have aug-
mented the influence of money on income, reflected
the recovery of income (and hence, observed veloc-
ity) following the auto strike in the last quarter of
1970,
Thus, much of what appeared to be an offsetting
movement in growth of observed velocity in 1970
reflected the influence of the simultaneous increase
in the growth of money and the auto strike, The aug-
menting movement in 1971 reflected the recovery
from the auto strike and time lagged response of in-
come to the earlier more rapid monetary growth.
Some analysts cite the breaks in the trend growth
of observed velocity after 1986 (Chart II) as evidence
of a structural change in the money demand function.
A test of the hypothesis of such a structural change
was made, and the hypothesis was rejected.13 Simu-
lation of the model (Chart III) indicates that the
breaks in time trend of velocity growth can he largely
explained by behavioral variables, rather than “struc-
tural change”.
The model simulation projects a 3.6 percent annual
rate of increase in observed velocity from 1/1955 to
IV/1966, the same as the actual increase, From
~ p. 18.
IV/1966 to 1/1971, the simulation projects a decelera-
tion to a 1.5 percent rate of increase, compared with
an actual 1.0 percent rate of increase, From 1/1971 to
IV/1973, an acceleration to a 2.7 percent rate of in-
crease is projected, which compares with an actual
rate of 3.1 percent.
Changes in the trend growth of observed velocity,
according to the results of this study, reflect mainly
changes in the trend growth of money. In addition, a
prolonged change in the rate of change in the short-
term interest rate, which is large, or in the rate of
change in government spending plus exports, also
exerts a temporary influence on the trend growth of
observed velocity.
Simulations of the model (Chart IV) indicate, in
partial equilibrium analysis, that an increase in the
growth rate of money which is maintained for over
ten quarters decreases the growth rate of observed
velocity, and this decrease persists until there is an-
other maintained change in the growth rate of money.
Hence, the model indicates, in partial equilibrium
analysis, that changes in the trend growth rate of
observed velocity are inversely related to changes in
the trend growth rate of money.
Au examination of money growth from 1955 to 1973
(Chart II) in conjunction with the results of this study
leads to the conclusion that the break in the trend of
velocity observed from IV/1966 to 1/1971 reflected
mainly an acceleration in the growth of money dur-
ing that period. The growth of money was at a 2.3
percent annual rate from 1/1955 to IV/1966. Ignoring
changes in the rates of change in government spend-
ing plus exports and in the interest rate, this projects
a trend growth of observed velocity at a 3.2 percent
annual rate, compared with the actual trend rate of
3.6 percent. Money then grew at a 6 percent annual
rate to 1/1971; this projects a deceleration to a 1.8
percent trend growth of observed velocity, compared
with an actual rate of 1.0 percent.
Changes in the trend growth of money by them-
selves, however, cannot account for the acceleration
of observed velocity growth to a 3.1 percent annual
rate from 1/1971 to IV/1973. During that period,
money growth accelerated to a 6.9 percent rate,
which, by itself, would imply a further deceleration
of observed velocity growth to a 1.6 percent rate. Ac-
celerations in the rate of change in government spend-
ing pius exports and in the interest rate, hoxvever, are
consistent with the acceleration in growth of observed
velocity. Government spending plus exports rose at a
15 percent annual rate from IV/1971 to IV/1973, com-
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pared with a6percent rate of increase in the preced-
ing ten quarters. The short-term interest rate rose at
a 15 percent annual rate from 1/1972 to IV/1973,
compared with an 8 percent rate of decrease in the
preceding ten quarters. Both of these changes, ac-
cording to the results of this study, would tend to in-
crease substantially, but only temporarily, the growth
rate of observed velocity.
The results of this study demonstrate that neither
short-run nor long-run movements in observed veloc-
ity, taken alone, provide evidence in the debate re-
garding the predictability of the response of income
to a change in money growth. In addition, the con-
clusion is reached that using changes in observed
velocity alone in a naive manner, without information
regarding the causes of the changes, in formulating a
targeted rate of money growth could lead to undesired
changes in the growth of nominal income.’4
The results of this study indicate that growth of
observed velocity reflects factors influencing growth of
desired money balances, changes in growth of the
money stoclç and changes in growth of government
spending pius exports. Among these, there are three
major influences: a basic trend rate of growth deter-
mined by the response of desired money balances to
the average change over time in the efficiency of the
payments system; deviations from this basic trend rate
reflecting changes in the rates of change in the
growth of money and of government spending plus
exports; and initial conditions in the form of changes
in past rates of change in these latter two variables
over the previous ten quarters. When changes in the
rates of change in the interest rate are extremely
large, they also influence significantly changes in the
rate of observed velocity growth.
These results thus indicate that observed move-
ments in the growth of velocity, taken alone, yield
little useful information regarding growth of desired
money balances, in either the short run or the long run.
Much of the observed movement in the growth rate of
‘
4
1t should be pointed out that the results of this study reflect
the movements in the variables in the sample period 1955 to
1973. Specific conclusions drawn from these results, there-
fore, are applicable to the institutional setting of that period
and to movements in the variables wmthin their observed
ranges.
velocity reflects the adjustment process of the rate of
change in nominal income to a discrepancy between
the rates of change in desired and actual money bal-
ances. Consequently, variations in the rate of change
in observed velocity reflect the response of the rate of
change in income to both changes in the rate of change
in money and changes in the rate of change in desired
money balances.
Changes in desired money balances have been al-
leged by some analysts to produce a very unpredict-
able response of the rate of change in nominal income
to a change in the rate of change in money. However,
since this study indicates that observed changes in the
rates of change in velocity reflect the influence of
changes in the rates of change in desired money bal-
ances and in money, it is concluded that the behavior
of observed velocity, by itself, provides little evidence
regarding the predictability of the response of the
rate of change in income to a change in the rate of
money growth. Moreover, changes in the rate of
change in nominal income in response to changes in
the rate of change in government spending plus ex-
ports tend to obscure the observed response of in-
come to changes in the rate of change in money.
It is further concluded that taking observed growth
of velocity into consideration in the planning of a
course of money growth, without taking into consid-
eration the response of observed velocity growth to
clmanges in growth of money and in growth of govern-
ment spending plus exports, can lead to perverse re-
sults. For example, if the immediate decrease in ob-
served velocity growth in response to a sharp increase
in the rate of money growth is viewed as an increase
in growth of desired money balances, and if an at-
tempt is made to offset this by faster money growth in
the next period, income would subsequently grow
faster than planned. Or, if the fall in the trend growth
of observed velocity in response to a maintained ac-
celeration in money growth is viewed as a permanent
increase in growth of desired money balances, an at-
tempt to compensate for this by increasing money
growth would lead subsequently to an acceleration
of income growth.
Also, failure to take into consideration the influence
of other exogenous factors on observed velocity
growth can lead to perverse results, For example, if
a temporary increase in growth of observed velocity
resulting from an acceleration in growth of govern-
ment spending is interpreted as a decrease in the
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growth of desired money balances, efforts to offset
this supposed influence on income by a slower growth
of money can lead to an undesired slowing in the
growth of income.
Another implication is that a more stable growth of
money would produce a more stable growth of ob-
served velocity. This is in marked contrast to the
views of some analysts that in seeking to control
movements in nominal income, growth of money
would have to be highly volatile in order to offset
observed movements in velocity.’5
tmFor example, see Chase, “Velocity: Can It Be Ignored as a
Monetary Variable,’ p. 15. Chase argues that in order to
control economic activity, “Perhaps the answer is that it is
not enough to control money supply alone but that velocity
must also be controlled and its swings damped.”
In summary, the use of observed changes in velocity
growth, by themselves, in conducting monetary policy
is often misleading and potentially dangerous. Ob-
served velocity changes are frequently a misleading
indicator of changes in the growth of desired money
balances. Moreover, taking into consideration ob-
served changes in velocity growth in planning a path
of monetary expansion, without separating its response
to factors influencing growth of desired money bal-
ances from its response to changes in the growth of
money or its response to changes in other exogenous
factors, could lead to undesired movements in income.
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